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Abstract 
In our work, chemical studies on leaf of Malva sylvestris L. used in phytotherapy were done in vitro and the antifungal 
activity of plant extracts has been evaluated against four fungal: Rhizopus stolonifer, Trichoderma sp, Fusarium 
Oxysporium and Penicillium sp. 
 The obtained results of the phytochemical screening showed the existence of many chemical compounds. In addition, the 
leaf had a high content of total polyphenols. On the other hand, our results demonstrated that the leaf contains several 
phenolic compounds which were identified by thin layer chromatography (TLC). The leaf of common mallow extracts 
was capable of inhibiting the in vitro growth of four tested fungi. 
 
© 2013 Published by Elsevier B.V. Selection and/or peer review under responsibility of Asia-Pacific 
Chemical, Biological & Environmental Engineering Society 
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1. Introduction 
The plants are used in the treatment of human diseases all the time. From the last century, a scientific 
interest for phytotherapy increased in several medical fields such as immunology, oncology, haematology and 
the use of plants in medicine has affected the identification of natural compounds: cocaine, morphine, 
vinblastine, taxolo, codeine are some examples [1]. 
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Malva sylvestris L. plant selected for this study is a species of mallow belong to family of Malvaceae 
known as common mallow. It is an annual or perennial herb, growing to a height of four feet [2]. It has been 
used in folk medicine of Brazil and other countries for the treatment of colitis and stomatitis, in cases of 
chronic bronchitis, against furuncle and abscess, contusions and haemorrhoids as well as other dolorous and 
inflammatory processes [3]. Edible uses are concerned with folk gastronomy and with those uses generally 
included in so-called minor nourishment [4]. 
The aim of this work is to carry out a chemical composition in relation with; the contains, the structure of 
their phenolic compounds particularly and better understand the antifungal activity of its extracts. 
2. Materials and methods 
2.1. Phytochemical screening:   
We characterized the different chemicals groups (flavonoïds , tannins. starch, saponins...) with reference to 
the technical described in the work of Earnsworth et al.,1974; Bruneton ,1999; Trease & Evans,1987 and Paris 
& Moyse,1969 [5, 6, 7, 8].                                                                                                         
2.2. Extraction of plant materiel: 
The phenolic extract was obtained from the samples (2 mg) sequentially with acetone: water (70:30) [9].  
2.2.1. Levels of phenolic compounds: 
The concentration of total phenols in the extract was determined with Folin-ciocalteu reagent following the 
colorimetric method adapted by Chen & Yen (2007) [10]. Gallic acid was used as a standard for calibration 
curve. The phenolic content was expressed as mg Gallic acid equivalents /g (mg GAE/g) of dried weight. 
2.2.2. Levels of total tannins: 
The indirect measurement of total tannins was done by the Folin-Ciocalteu reagent after treating the extract 
with PVPP (polyvinyl polypyrrolidone) [11, 12]. The total tannins content was expressed as mg Gallic acid 
equivalents /g (mg GAE/g) of dried weight. 
2.2.3. Chromatographic material:  
The extract was analyzed by thin layer chromatography. The analysis were performed on silica gel (Silica 
Gel GF254, Merck), with Chloroform / Ethyl acetate / Formic acid: (5: 5: 1) [13], and Toluene/Acetone/ 
Formic Acid (30/10/10) [14] as eluents for separation of extract elements.   
The detection is mainly carried out using UV radiation and 365 nm. The colors of the spots and Rf were 
recorded. Vanillic acid, para-coumaric acid, ferulic acid, syringic acid, resorcinol, hydroquinone, 
phloroglucinol, gallic acid, pyrocatechol, hydrocinamic acid were from Sarsyntex, (France). 
2.2.4. Evaluation of the antifungal activity:  
The antifungal activity was determined following the method described by Chang et al., 1999 and Chang et 
al., 2000 [15, 16]. Different concentrations of these extract: 5μl/ml, 20μl/ml and 40μl/ml of PDA (potato 
dextrose agar) were tested respectively. The diameters of growth of the hypha were recorded and the 
antifungal index was determined (% inhibition). 
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3. Results And Discussion 
3.1. Phytochemical screening 
The phytochemical results reveal the presence of highest amount of flavonoïds and tannins. Starch, 
saponins, alkaloids, emodols, sterols and steroids, reducing compounds, coumarins and anthocyanosids are 
present in small quantities while anthracenosids classes are absent in the mallow leaves extracts. 
Shelbaya et al., 2011 [17] reported that tannins, saponins, flavonoids and carbohydrates were found in the 
extracts of Malva leaves. Our results agree also with the findings of Quave et al., 2008; Cutillo et al., 2006 [18, 
19] who showed the presence of sterols, terpens, phenolic acids, anthocyanins . 
3.2. Levels phenolic compounds 
A high content of total polyphenols is found in the leaf which is of the order of 24,123 ± 0,718mg GAE/g. 
A study was done by Conforti et al., 2008 [20]; they were able to show that the phenolic content of the leaf 
is on the order of 28 ± 0.35 mg chlorogenic acid equivalent / g of dry matter, which is comparable with our 
results. Other author found total phenol 0.84% as Gallic acid [17]. 
3.3. Levels of total tannins 
For total tannins, we note that the content in the leaf is 21.523 ± 0.108 mg GAE/g dry matters. Literature 
references about total tannins of leaf were not found. The low tannin content in this fraction gives the plant a 
good nutritional quality. Indeed, the presence of tannins in foods with high concentrations may decrease the 
nutritional value of the food by complexion with proteins [21]. So the importance of Malva sylvestris L. in our 
power standpoint protein intake is well noted. 
3.4. Identified compounds by the TLC 
The TLC analysis UV light, allowed the identification of a pattern of phenolic acids (blue fluorescent), 
flavones (purple chestnut), flavonones or aurones (green colours) and anhocyanidine (red or purple colour). 
The ferulic acid and syringic acid was also identified. 
Work by Cutillo et al., 2006 [19], revealed 11 phenolic componds that were isolated from water leaf 
extract by HPLC (High-performance liquid chromatography). These compounds are: 4-hydroxybenzoic acid, 
4 methoxybenzoic acid, 4-hydroxy-3-methoxybenzoic acid, 2-hydroxybenzoic acid, 4 - hydroxy-2-
methoxybenzoic acid, the alcohol 4 -hydroxybenzyl, and tyrosol, as well as: 4-hydroxydihydrocinnamique 
acid, the 4-hydroxy - 3-methoxydihydrocinnamique acid, 4 - hydroxycinnamic and ferulic acid. According to 
Shelbaya et al., 2011[17], the main phenolic acids identified are gallic acid, pyrogalllol acid, vanillic acid, 
synergic acid, cinnamic acid and chrisin acid. However, other author [22] isolated by HPLC-MS (The high 
performance liquid chromatography-mass spectrometry): Quercetin, 5,7-dimeth-Oxycoumarin, kaempferol, 
apigenin and myricetin.  
3.5. The antifungal activity 
The antifungal activity of acetone aqueous extracts of this part of plant was tested against: Rhizopus 
stolonifer, Trichoderma sp, Fusarium Oxysporium and Penicillium sp (Table 1). The Rhizopus stolonifer has 
the highest percentage of 22.65% at the dose 20 μl/ml of PDA followed by Penicillium sp (19.99%) at the 
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dose 40 μl/ml, Rhizopus stolonifer  (18.74%) at 40 μl/ml and (18.01%) at 5 μl/ml, Trichoderma sp (16.10%) 
at 20 μl/ml, Penicillium sp (15.57%) at 20 μl/ml and (10.41 %) at 5 μl/ml, Fusarium Oxysporium (4. 41%) at 
40 μl/ml, Trichoderma sp (4.17%) at 40 μl/ml and (1.42%) at 5 μl/ml. Strain Fusarium Oxysporium is 
remarkably more resistant to all tests, it seems that some extracts promote mycelial growth. 
Table 1. Effects of extracts of leaves of M. sylvestris L. on mycelial growth (% inhibition). 
Dose (μl//ml) 5 20 40 
Rhizopus stolonifer 18.01 22.65 18.74 
Fusarium Oxysporium  
Trichoderma sp 
-10 -0.48 
1.42 16.10 
4.41 
4.17 
Penicillium sp 10.41            15.57 19.99 
The antifungal activity of our extracts was more consistent than that given by Cheng &Wang, 2006[23] 
against Aspergillus Niger. However, according to Coelho de Souza et al., 2004 [24], extracts from aerial 
portions demonstrate a slight activity against Saccharomyces cerevisiae.  
Previously reported results [25] shows the most effective aqueous extracts of leaves had the concentration 
0.60 g/ml, by inhibiting totally the growth of all the tested fungi: Aspergillus candidus, Aspergillus niger, 
Penicillium sp., and Fusarium culmorum. Also, the methanol extract of the leaves indicated an antifungal 
activity against Aspergillus niger , Penicillum sp, Sclerotinia sclerotiorum determined by the disk diffusion 
method [26]. 
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